Six common bean cultivars Aporé, and their 15 diallel hybrids were evaluated for four agronomic characteristics using Griffing's methodology (1956 
INTRODUCTION
The genetic variability in the Brazilian germplasm is very large due to the environmental conditions of cultivation. The innumerable plant introductions made and was maintained by the diversity of consumer and farmer preferences. This large variability is essential for the success of breeding programs for practically all the important economically characteristics (Ramalho et al. 1993) . Greater bean productivity could be obtained through hybridization of superior cultivars. The diallel cross could be a viable alternative because it allows a wide recombination of the genomes with greater chances of generating superior cultivars in segregant generations (Ayele, 1994; Cruz and Regazzi, 1994) . Obtaining cultivars with a better productive performance should be one of the primary goals of bean breeding programs. A feasible breeding alternative is to broaden the genetic base for selection using hybridization since the common bean is an autogamous species and the variability within population is generally inexpressive (Costa and Zimmermann, 1989) . Ramalho et al. (1993) pointed out that, although multiple crosses offer opportunities for the recombination of genes present in the different parents, the proportional increase in the number of intercross cycles as the new parents take part in the process becomes an inconvenience. Furthermore, to maintain the favorable alleles from all the parents, the size of the F 1 population has to increase according to the increase in the number of cycles, which implies greater effort in carrying out manual crosses. The use of diallel analysis procedures to widen the genetic base of the Phaseolus vulgaris species has received a lot of emphasis recently from bean breeders. Santos and Vencovsky (1985) and Schaff et al. (1987) stated that diallel analysis could provide information for choosing the most suitable selection method because it provides the breeder with early knowledge of the important genetic parameters involved.
Obtaining short cycle cultivars allows a greater use of the cultivated area, with an increase in the number of crop cycles per year. Diallel studies with eight common bean cultivars carried out by Santos and Vencovsky (1985) , based on the methods developed by Jinks and Hayman (1953) , Hayman (1954; 1958) and Jones (1965) , identified predominant additive genetic action compared to dominance for the characteristic number of days to flowering. It was also found that this characteristic was little influenced by the environment, which could make selection of cultivars with potential for cycle reduction more reliable in segregating populations. The present study was carried out using a diallel cross system among six common bean cultivars to assess the general and specific combining abilities and discriminate the superior parents and hybrid combinations, as an initial step in developing a breeding program for the species to increase productivity in the Northeast of Paraná state.
MATERIALS AND METHODS
The common bean cultivars LPSPI 93-17, LPSPI 93-19, FT-Nobre, Aporé, Rudá, and Campeão-1, were chosen because of their divergent morphological and agronomic characteristics, and used as parents in a complete diallel without reciprocals. The method proposed by Vieira (1967) , which consisted of mechanical emasculation of the female parent using tweezers/pincers on flower buds one day before flowering followed by crossed pollination using ripe pollen from open flowers of the male parents, was used to perform the crosses.
Treatment and experimental design:
The populations consisting of six parents and 15 F 1 , totaling 21 treatments were assessed in the greenhouse at the Nucleus for Research Applied to Agriculture (Nupagri), at the Department of Agronomy, UEM, Maringá, PR in 1997. The experimental design was a randomized complete block with ten replications. Four seeds were sown in 5 dm 3 pot containing substrate. They were thinned seven days after emergence, and two plants were left in each pot. Each pot with two plants made up a experimental unit. An analysis of variance using a randomized complete block design for the data of each characteristic was carried out. The value of each observation provided by the following statistical model, taking cultivar as fixed effects was used:
Where: Y ij = observation of i th treatment in the j th block (i = 1, 2, ..., g = 6; j =1, 2, ..., b = 10); m = general mean; g i = effect of the i th cultivar; b j = effect of the j th block; E ij = experimental error.
Griffing's diallel analysis (1956):
The partitioning of the sum of squares of the treatment means in sum of the squares for general and specific combining ability was carried out according to Griffing's (1956) , Method 2 (parents and F 1 hybrids) Model 1 (fixed effects). This model was adopted because the diallel parents could not be considered a sample of the common bean species. They formed a population with particular genetic properties (Gardner and Ebehart, 1966; Sokol and Baker, 1977) and all the possible references and conclusions led by the present analyses only applied to this population.
RESULTS AND DISCUSSION
The analysis of variance showed significant differences at the 1% level of probability for the evaluated characteristics. Table 1 shows the partitioning of the sum of the squares attributed to the genotype effects as well as the means of the squares of the effects for the four characteristics. The values of the mean squares for general combining ability (GCA) for all the characteristics evaluated were highly significant at the 1% level of probability, by the F test. The characteristics EMERG, FLORESC and ALTP were also significant at the 1% probability level for the specific combining ability (SCA) while there was no significant difference for ALTINS by the test carried out. 1/ EMERG = mean number of days to emergence; FLORESC = number of days to flowering; ALTINS = height of the first pod insertion; ALTP = mean final plant height; DF = degree freedom; SV = source of variation; GCA = general combining ability; SCA = specific combining ability. ** = singnificant at 1% level. ns = no significant.
The significant GCA and SCA differences observed among the cultivars indicated that additive and non-additive genetic effects were involved in the control of these characteristics. Therefore, new cultivars could be obtained from these parents. The exception was new hybrid combinations (non-significant SCA) for the ALTINS characteristic. The mean squares for GCA were greater than those corresponding to SCA for the assessed characteristics. For EMERG and ALTP, a predominance of the non-additive genetic effects, expressed by the comparison among the SCA and GCA, 0.2462 and 0.1663; 156.9814 and 32.5784, respectively, was observed. Therefore, the interpopulational breeding strategy using the heterosis effects could give superior gains to these characteristics comparatively to the intrapopulational breeding strategy (Table 1) . Cruz and Regazzi (1994) pointed out that the inferiority of the quadratic component associated with GCA has been found in diallels where the parents had been previously selected for the characteristic under study. This explains the occurrence of the greater influence of the nonadditive genetic effects comparatively to the additive effects for the EMERG and ALTP characteristics in this study. The genetic additive effects were greater than the non-additive effects for the characteristics FLORESC and ALTINS, indicating that the best option to adopt was the respective use of the cultivars in intrapopulational breeding programs. Table 2 shows the estimates of the effects of GCA (g i ) of the parents for the four assessed characteristics and the standard deviation (SD) among any two parents. (Table 3) (Table  3) . According to Griffing (1956) 
General Combining Ability (GCA):

